The approach taken is that which is usually referred to as the method of Liapunov-Schmidt (or often called ~he method of alternative problems). This method, which is applicable in a very general setting, is outlined in §2 in a way suitable for the type of problems I have in mind. The fundamental ingredient for this approach in its application to many problems is a Fredholm alternative. A Fredholm alternative for systems of Volterra integral equations is proved in §3.
The main bifurcation result (Theorem 4) appears in §4 and an application is given in §5 to a scalar model which has arisen in the mathematical theory of population growth and of epidemics. We consider the operator equation § This work was performed while the author was an Alexander von Humboldt Foundation Fellow on sabbatical leave at the Lehrstuhl f~r Biomathematik der Universitit T~bingen, Auf der Morgenstelle 28, D-7400 T~bingen, West Germany. 
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In this case Note that the solution (17) of (11) Theorem 5 and 6 are easily seen to yield the same bifrucation phenomenon and to be identical to lowest order in E .
It is of interest to know the signs of ~ as functions of ~ in 3 the above results, for they determine the "direction of bifurcation" I hope to deal with this problem as well as to apply Theorem 4 to other more general models (in particular, to systems of Volterra integral equations such as appear in [1, 3] ) in future work. is the unit step function at c, with a replaced by a/P o , with ~I = 2-2o and ~2 = P-Po' and finally with
(the bars on x and t having been dropped for convenience).
By A_44 this T satisfies H3 for q = p = I provided k is continuously differentiable in its arguments. Theorem 4 can now be applied with p = q = I and m = 2 provided D ~ 0 in A3 with 2 2 y(t) = ~isin 2wt + K2co3 2~t, ~I + ~2 % O.
In the usual Hopf-type bifurcation theorems this nondegeneracy condition is related to the transversal crossing of the imaginary axis by a conjugate pair of roots of the characteristic equation.
This can also be done here as follows. In order that (19) have exactly m = 2 independent pc-periodic solutions it is sufficient (but not necessary) that the characteristic equation The primary reason for mentioning these details here is to show that the assumption that (22) has, for an isolated 8 o ~E 2, exactly two independent p-periodic solutions implies W ~ 0. As will be seen below this in turn will imply the nondegeneracy condition D % 0. Equation (21) has the form (9) with k(t) = B~k1(s)+B~k2(s) and All of the bifurcation theorems in this paper are purely existence results.
It would also, of course, be of interest to study the stability of the nontrivial periodic solutions found in the theorems above, a problem not addressed here.
